Quantitative evaluation for blood-retinal barrier breakdown in experimental retinal vein occlusion produced by photodynamic thrombosis using a new photosensitizer.
Purpose. To establish a rat model of retinal vein occlusion (RVO), we applied photodynamic thrombosis using a new photosensitizer. By measuring the breakdown of the blood-retinal barrier (BRB), we evaluated the model quantitatively. We also investigated how hypertension and retinal pigment epithelium (RPE) influence the breakdown of BRB after RVO. Methods. We modified a slit lamp biomicroscope for photodynamic thrombosis. The light source was changed from white light to argon laser, which made it possible to perform fluorescein angiography (FAG) simultaneously during photodynamic thrombosis. We irradiated with a continuous diode laser to occlude three retinal veins in a rat after PAD-S31 injection. The breakdown of BRB was quantitated by measuring extravasated Evans blue dye in albino and pigmented rats. We compared hypertensive rats (SHR) to normotensive rats (WKY) and sodium iodate-treated rats to normal rats. Results. High photosensitivity of PAD-S31 made it possible to occlude any retinal veins within 120 seconds at a low dose of 10 mg/kg without retinal thermal burn at the occlusion site. Simultaneous FAG enabled us to observe the formation of thrombus during diode laser irradiation. Our measured value of intraretinal Evans blue correlated with the range of serous retinal detachment. Both albino and pigmented rats demonstrated stable and constant values of Evans blue. SHR recovered from the breakdown of BRB after venous occlusion more slowly than WKY. Sodium iodate-treated rats had smaller breakdowns of BRB and recovered earlier than normal rats. Conclusions. In this study, we established the stable and constant rat model of RVO efficiently by using a new photosensitizer. Our simultaneous FAG method was considered to have an advantage of several potential clinical applications. Our rat model of RVO allows us to study factors associated with the recovery from damage by RVO.